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INTRODUCTION
The long-run neutrality (LRN) hypothesis is one of the most controversial topics among economists as it is closely related to monetary theory and policy making. The LRN hypothesis is a classic economics theory extracted from the quantity theory of money which indicates that changes in the money supply affect nominal variables but leave real variables unchanged as time elapses. The theory suggests that money injection by government does not have a real impact on the economy as the growth of real variables is determined by the production and technology levels available in the economy.
Monetarists believe that economic performance can be influenced by changes in the money supply. However, if LRN holds, the effectiveness of monetary policies will be empirically denied.
For decades, voluminous studies have attempted to ascertain the precision of the monetary neutrality proposition in reality. However, the findings have been mixed and far from convincing, with some supporting the LRN proposition and others rejecting it (see for example, Bae et al., 2005; Bernake & Mihov, 1998; Habibullah et al., 2002; Puah et al., 2008a; Puah et al., 2008b; Serletis & Krause, 1996) . Moreover, evidence has indicated that different measures of monetary aggregates used in analysis tend to provide different results on LRN tests (see Coe & Nason, 1999; Leong & McAleer, 2000; Olekalns, 1996; . Thus, the existence of the LRN proposition is still being questioned. For that reason, this study was intended to investigate the impact of money on real output by testing the LRN of money with different measurements of monetary aggregates for the case of a fast-growing economySingapore.
Singapore is a small but rich country among the Association of Southeast Asian Nations (ASEAN) countries. As an international financial center, Singapore adopted an exchange rate management policy in the 1980s with the aim of preventing capital inflow from affecting the money supply. In Singapore, most of the factor inputs were imported from other countries. Thus, Singapore had high potential for imported inflation. Controlling the exchange rate by maintaining reserves and capital inflows is the strategy usually used by the Monetary Authority of Singapore (MAS). Understanding the nexus between money and real output will provide better insight into the conduct of exchange rate policy because if money is non-neutral, an expansionary monetary policy may lead to higher inflation and hence affect exchange rate targeting.
RATIONALE OF DIVISIA MONETARY AGGREGATE
The conventional monetary aggregate, simple-sum money, is a monetary aggregation measurement that sums all the monetary component assets to create a total amount of money supply. Under the perfect substitution assumption of simple-sum money, all the monetary component assets have the same weight in simple-sum monetary aggregation.
Simple-sum money has received great criticism since the financial liberalization of the 1980s. The reason is that the assumption of perfect substitution in simple-sum money means that simple-sum money cannot appropriately measure the monetary services provided by different financial assets (Barnett, 1978; Drake & Mills, 2005; Thornton & Yue, 1992) . Therefore, simple-sum money is said to have low accuracy in predicting economic conditions. Financial liberalization also distorted the measurement of simplesum money as the relationship between simple-sum money and macroeconomic indicators became unstable when more interest-bearing assets were introduced to the market (see Belongia & Batten, 1992; Drake & Fleissig, 2004; Habibulah, 1999; Puah et al., 2008a) .
As a result, Barnett (1980) 
METHODOLOGY
In this study, an econometric methodology derived by Fisher and Seater (1993) (hereinafter FS) is used to test for the LRN proposition. The FS test is a bivariate autoregressive integrated moving average (ARIMA) model in reduced-form that is a convenient setting for LRN analysis as the LRN proposition does not depend on short-run dynamics (FS, 1993) . We follow the notation and description used by FS (1993) The stationarity of y is explained by the stationarity of m over time. Therefore, the LRN of money can be defined in terms of the long-run derivative (LRD), which is used to test the dynamics of the partial effects of m t on y t . If z t ≡  j y t and x t ≡  i m t , where i and j equal 0 or 1, the LRD can be formed as follows:
6 where lim k z t-k /  t  0, or else there will be no permanent changes in the level of money and thus the LRN proposition cannot be tested. LRD z,x expresses the ultimate effect of an exogenous money disturbance on z relative to that disturbance's ultimate effect on x. As such, the specific value of the LRD z,x depends on x and z. When m  1 and y  1, there are permanent changes in both m t and y t . If the variables have the same order of integration, m = y, the LRD y,m can be treated as the long-run elasticity of y with respect to m and it can be evaluated using the impulse response representation of Equation (1 
When m = y = 1, Equation (3) Quarterly data of simple-sum M1, Divisia M1, gross domestic product (GDP), and consumer price index (CPI) were used in this study. Real output was obtained by deflating GDP with CPI, and the Divisia M1 data was constructed by the authors following the method proposed by Barnett (1980) . All the other data were obtained from 
EMPIRICAL FINDINGS
In this study, we employed the augmented Dickey-Fuller (ADF) (Said & Dickey, 1984) and the stationarity Kwiatkowski-Phillips-Schmidt-Shin (KPSS) (Kwiatkowski et al., 1992) tests to examine the stationary condition of real output and monetary variables.
Both the test results indicated that monetary aggregates and real output are integrated with the order of one, I(1). In other words, the FS test can be constructed in a valid context. To conserve space, the ADF and KPSS test results are not reported, but are available from the authors upon request.
Under the FS LRN test, money and real output should not have common stochastic trends.
This argument was supported by Serletis and Koustas (1998) , who stated that money and real output cannot be cointegrated as the existence of cointegration will cause inefficiency in the LRN test. The reason is that money must be exogenous in the sense that a permanent change to money has no effects on real output in the long-run. The Johansen and Juselius (1990) cointegration results in Table 1 show that there is no cointegration between real output and the simple-sum M1 or the Divisia M1. This further implies that the conditions necessary for a meaningful LRN test hold for the data under study. relationship with real economy activity (Habibullah, 1998; Tan & Baharumshah 1999; Darrat et al., 2005; Puah et al., 2008a; Puah et al., 2008b) . The monetary authority in Singapore may consider the use of Divisia money together with traditional simple-sum money in the conduct of monetary policy as both variables can affect real output.
